The homoleptic alkaline earth hexamethyldislazides, [M{N(SiMe 3 
Introduction
The atom-efficient catalytic formation of carbon-carbon bonds is one of the most actively researched areas of modern small molecule synthesis. While transition metal-based processes continue to dominate the field, recent advances have also seen the emergence of a number of non-redox active d 0 metal complexes whose catalytic activity is based on sequences of σ-bond metathesis and polarised insertion of C=X (X = e.g. CR 2 , O, NR) bonds into a reactive M-C bond. 1 Sr 1c) are efficient precatalysts for the hydroacetylenation of carbodiimides and provide a study of the reaction mechanism using kinetic analysis.
Stoichiometric studies
Reactions between [M{N(SiMe 3 ) 2 } 2 (THF) 2 ] (M = Ca, Sr), two equivalents of N,N'-diisopropylcarbodiimide and two equivalents of phenylacetylene in toluene yielded the corresponding alkaline earth bis(N,N'-di-isopropyl-2-phenylethynylamidinate) complexes, 2b
and 2c, in essentially quantitative yields (Scheme 3). Colourless single crystals of both compounds were obtained from saturated toluene solutions stored at -30 o C for 24 hours.
Details of the X-ray crystallographic analyses are listed in Table 1 while a selection of bond lengths and angles are provided in Table 2 
reported by Cameron and coworkers. 10 Conversely the strontium dimer, 2c, exhibits two (η 2 , μ 2 ) bridging ligands, in a similar fashion to the analogous strontium bis(N,N',N'',N''-tetra-isopropylguanidinate) dimer reported by the same authors; in this latter case, however, the Sr-N distances are somewhat longer and the N-Sr-N angles slightly more acute than in 2c due to the higher steric demands of the di-isopropylamido ligand backbone substituents. while details of the analysis and selected bond length and angle data are provided in Tables 1 and 2, respectively. Compound 3 crystallises as a 1-dimensional polymer propagated by η 2 -μ 2 -interactions between alternate barium and potassium centres and the amidinate ligands.
While the bimetallic assembly of 3 is unprecedented for an amidinate-based system, the Ba-N probability. Hydrogen atoms and isopropyl methyl groups omitted for clarity. Symmetry transformations used to generate equivalent atoms: #1 -x+1/2,y-1/2,-z+1/2 #2 -x+1/2,y+1/2,-z+1/2.
-7- In all cases a marked product inhibition effect was observed, as well as an increase in reactivity when performing the reaction in a 9:1 mixture of C 6 D 6 and d 8 -THF using the calcium and strontium precatalysts, 1b and 1c. Performing the reaction in d 8 -THF alone did not provide any significant improvement in reactivity. Zhou and co-workers have reported similarly improved catalytic activity upon addition of donor THF over a range of rare earth -10-precatalysts. 4 In contrast, and as already observed by Coles, 9 the magnesium-catalysed reaction was significantly impeded by the addition of THF, It is therefore likely that the increased reactivity of 1b and 1c in the presence of small amount of THF is the result of the breakup of the bis(ethynylamidinate) dimers, 2b and 2c, to form catalytically-active monomeric THF-solvated calcium and strontium bis(amidinates) similar to 2a. The substrate scope of the reaction was examined using precatalyst 1c in a 9:1 mixture of C 6 D 6 and d 8 -THF (Scheme 5). As expected, the increase in steric demands of the carbodiimide N-substituents caused a drastic drop in reactivity in the order of i Pr ≈ Cy > t Bu >> 2,6-i Pr 2 C 6 H 3 (Table 4 , entries 1-4) as previously observed by Schwamm and Coles. 9 It is notable that this is the first report of catalytic hydroacetylenation for highly hindered carbodiimides such as the tert-butyl and the 2,6-di-isopropylphenyl derivatives. Colourless at 30% probability. Hydrogen atoms removed for clarity except for the amino proton, H (1) and H(2)'. Hydrogen bonds drawn as dashed bonds.
Catalytic studies
The catalytic reactions were also found to be sensitive to the nature of the acetylene substituent, with aryl functionalities requiring lower reaction temperatures (entries 1 and 8) than alkyl functionalities (entries 5-7 and 9-10) to reach completion. A significant steric effect of the acetylene functional group was only observed for the largest substrate, tertbutylacetylene, which required forcing conditions and long reaction times to achieve good conversions (entry 7). In all catalytic reactions the intermediate strontium competitive acetylene dimerisation and carbodiimide hydroacetylenation were observed when using the calcium and strontium precatalysts, 1b and 1c. In contrast the magnesium precursor 1a yielded the corresponding propargylamidines cleanly at reaction temperatures up to 80 o C, above which negligible amounts of the butatriene product were observed (entries 9 and 10).
The presence of the potentially coordinating methoxy and dimethylamino moieties also suppressed the reaction rate compared to the analogous reaction with 1-hexyne.
Mechanistic studies 
Conclusion
Simple THF-solvated magnesium, calcium and strontium bis(bis(trimethylsilylamide)) complexes have been assessed as precatalysts for the hydroacetylenation of carbodiimides.
The strontium precursor proved to be the most efficient precatalyst, providing good yields of the desired amidines even for the most hindered carbodiimide substrates. Kinetic analyses revealed that carbodiimide insertion provides the rate-limiting step and that the reactions are self-inhibiting. We are currently assessing the use of these amidines as synthons for further group 2 catalysed functionalisation reactions and will report our findings in due course.
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